D uring a recent conversation about complications, a colleague stated, "I've never had a complication." Someone responded, "There are only three ways that could happen: either you have never operated, you have never seen a patient after surgery, or you are lying!" We all laughed at this true statement, as did the complication denier, who admitted the joke.
Complications have always been an accepted part of the risk/beneÞ t ratio of surgery, although the rate, nature, and relative severity of the risk have changed over time. The introduction of anesthesia made surgery a reasonable option, aseptic technique made surgery survivable, and antibiotics made infections treatable. Extensive formal training and education elevated the surgeon to a professional level, and innovations like transplantation, microsurgery, and minimally invasive technology have raised public expectations of miracles. Despite all of this, a goal of zero complications has not, until recently, been anticipated.
Recent studies evaluating the use of a procedural checklist in inserting and maintaining central venous lines in an intensive care unit demonstrated that use of a checklist not only reduced the incidence of linerelated infections but also eliminated other complications related to central venous lines (see Suggested Readings section). When you consider the potent microbial soup that characterizes today's modern hospital, this is a dramatic and game-changing accom-plishment. The use of the checklist, adopted from aviation science, not only standardizes speciÞ c safety procedures but also introduces consistency of actions and eliminates the chance of inadvertently overlooking a key element in planning.
Atul Gawande has been writing about his experiences as a surgeon since residency. In his Þ rst collection of essays, Complications, he observes the misjudgments, errors, and complications that he saw around him during training. His second collection, Better, addresses the ways in which institutions and individuals are working to improve their results. More recently, in Checklist Manifesto, Gawande describes the World Health Organization's efforts to improve surgical safety by using a universal checklist, applicable not only in technologically advanced medical centers but in rural and underdeveloped areas as well. This simple checklist, reÞ ned through prospective clinical trials, has proven to be easy to use, to be readily adapted to most settings, and to have a signiÞ cant positive beneÞ t in improving outcomes of surgery. Other essays in this book look at the practices in place for complex systems like high-rise construction and aviation. Large projects require close coordination of multiple tasks. High-rise construction, for instance, entails design, engineering, materials management, construction of structural support, and installation of plumbing, wiring, heating and cooling systems, and so on in sequential fashion. Cost-effectiveness mandates that good planning brings in the plumbers when all other preliminaries DOI: 10.5992/AJCS-D-12-00031.1 are completed. No one wants multiple workers standing around waiting for one team to Þ nish so the next one can begin their part of the construction. It should be no wonder that this is a good analogy for hospital patient management. When you consider the various professional specialties involved in today's inpatient care and the huge costs associated with hospital stays, it makes sense to use a system that ensures communication, efÞ cient delivery, and timing through prospective planning.
High-rise construction might seem to have no relationship to the complexities of a hospital, especially an intensive care unit, or to the daily practice of cosmetic surgery in an ofÞ ce setting. I would contend that is not the case. Take breast augmentation as an example: Make a pocket and insert the device. What are the consequences? If some reports are to be believed, the reoperation rate is nearly 20% within the Þ rst few years. The infection rate, at less than 1-3% depending on the report, often leads to loss of the implant. Mechanical difÞ culties, rupture, rippling, asymmetry, and capsular contracture all add up to nearly 25% of patients encountering some sort of dif-Þ culty. In fact, it is a risky procedure that, though only rarely life threatening, leads to an unsatisfactory result too often to permit complacency. Aviation safety breaks everything down into steps so let us do that with breast augmentation.
Step 1: The patient decides she wants to have larger breasts.
Step 2: The patient Þ nds a surgeon.
Step 3: The surgeon and the patient evaluate each other, and conclusions are made as to what size and type of implant should be inserted, which of 4 possible incisions should be used to insert the implant, and which of several possible submammary or subpectoral pockets should be used.
Step 4: After an informed-consent process, the day, time, and place of surgery are selected-an ofÞ ce setting, an accredited ambulatory center, or even a hospital. Anesthesia can be done as purely local, tumescent local, conscious sedation with local anesthesia, deep sedation, or general anesthesia. (I will assume that a high spinal is not offered as a choice).
Step 5: Once the time for surgery arrives, the patient is seen preoperatively by members of the team, who conÞ rm the patient identity, the procedure chosen, the anesthesia selected, the surgeon, and the availability of the implant.
Step 6: The surgery is performed.
Step 7: After surgery the patient is monitored, then discharged to home.
Step 8: The patient returns for follow-up. Now, let's start with just one possible complication and work through the way reducing that risk could be worked into the procedure. Surgical-site infections (SSI) are a logical starting point, as we already know they can be reduced through a checklist approach.
Steps 1 and 2 are not quite relevant, but in some circumstances, if the patient could check a surgeon's infection rate, she might pick one with a lower rate. Information about complication data for hospitals and for speciÞ c programs within hospitals, such as cardiothoracic surgery or transplantation, are already publicly available.
At step 3, the Þ rst opportunity for speciÞ c intervention appears. Is the patient healthy? Does she have a good immune system? Is she well nourished and of a stable weight? Is she on medication? If so, the risk is low, though not zero, for an infection. Does the patient work in a hospital or nursing home? Does she care for an invalid or have a chronically ill member of the family? If the answer is yes, the risk of methicillinresistant Staphylococcus aureus infection is increased. Preoperative use of Phisohex showers and Bactroban in the nose might reduce colonization for the patient. Has the patient previously had an infection after surgery? This independently increases the risk.
At step 5, a preoperative dose of antibiotics given 30-60 minutes before the incision is made is the most signiÞ cant step in reducing SSI. Shaving, if necessary, with an electric (not safety) razor to remove hair at the incision site should be done shortly before the incision is made, not a day before the surgery. During surgery (step 6), following certain procedures-such as using an aseptic technique, not touch-handling the implant to the extent possible, changing gloves, rewashing the skin entrance, irrigating the pocket before implant placement, and possibly even using a Keller funnelreduces the risk of contamination. Is the implant too big for the pocket or for the breast? If tissues are under tension and pressure, ischemia will increase infection risk.
At step 7, maintaining oxygen saturation and normothermia in the recovery room has been shown to reduce SSI, so is oxygen supplementation given? Is a warming blanket on the patient? Is the patient comfortable so that blood pressure and heart rate are normal? Also at step 7, is the patient still on antibiotics for 24 hours? For 3-5 days? At this step there is agreement that postoperative antibiotics confer no advantage, yet this is more commonly done than several of the previous steps, which have good evidence in their favor.
At discharge, are the dressings comfortable? Is the incision covered? Does the patient understand the postoperative instructions?
Though this list is hardly comprehensive, it demonstrates the multiple steps that may be taken to reduce infection risk in breast augmentation and the multiple places where something could be forgotten or some information could be missed. A simple checklist for SSI reduction might seem appropriate. Participation by the surgeon, by the operating room team, and by the ofÞ ce team is required to anticipate and fulÞ ll each of these steps. Responsibility must be divided, assigned, and coordinated. A private practice setting should be able to do this even more readily than a large institution.
No complications might seem like an unattainable dream. In 1912, Alexis Carrel won the Nobel Prize in Medicine for his arterial suture technique, but he dreamed of transplanting heads and limbs. Imagine what he would think today of the fact that faces, whole or partial organs, and hands are being transplanted. The reality of no complications won't occur unless the steps to make it happen are put in place.
